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The lower Kd values of metal ions like C02+,Ni2+,
oCu2+,Zn2+, Hg2+, Pb2+ and In3+ in the presence of
phen than in its absence, can easily be explained
-that phen competes for metal ions with the chelating
group in the resin. It is surprising to find the Kd
values of Be2+, Mg2+, Cd2+, Ga3+, ThH and UOi+ to
be higher in the presence of phen. It will be inter-
-esting to investigate if mixed complex formation
is occurring in the resin phase. In the case of metal
ions like Ca2+, Sr2+, A13+,Sc3+ and Y3+ the two curves
-cross each other, which is suggestive of sorption of
the metal ion by different mechanisms at different
PH values.
- Though the sorption of many metal ions is higher
on Dowex A-I than on the ZeoKarb-226 in absence
of phen, the same is lower in the presence of phen
in the case of ions like Cu2+,Ni2+,C02+,Zn2+ and Hg2+
'(but not La3+). This lends further support that
-phen competes with iminodiacetic acid group and
with carboxylic acid group of the ZeoKarb-226.
The data in Fig. 1 reveal the possibility of some
.analytical separations of interest. Work is in pro-
gress on these and also to elucidate the mechanism
.and nature of species sorbed in the presence and
.absence of phen on Dowex A-I.
The authors are grateful to Dr M. Sankar Das and
Shri P. K. Padmanabhan for the useful discussions.
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ElectrochP..•••ilcally initiated copolymerization of aery-
.Iamlde, with acrylic acid or methacrylic acid has been
-r';drried out in aqueous medium ustng sodium acetate
as the electrolyte. Monomer reactivity ratios (r,)
have been calculated from the copolymer composition
data fotlowlng approximation method and are found
to be in agreement with the values obtained by uslng
·conventional chemical initiation method.
ELECTROCHEMICALL Y initiated copolymeri-zation reactions in aqueous medium have not
been studied much. Though. th.ere are a few reports
NOTES
on non-homogeneous COP{,\lymerization systems",
apparently there seems to he no published data on
the values of reactivity rat ios in electrochemically
initiated aqueous homogeneo-jg systems.
In the present work, Wf~ report the results of
electrochemically initiated copolymerization of
acrylamide (AM) with acrylic acid (AA) and
methacrylic acid (MAA) in aqueous medium using
sodium acetate as electrt)lyte.
AM was recrystallized twice from chloroform
solutions and dried in vacuc". AA was purified by
distillation under reduced pr'essure (b.p. 35° 12 mm)
and the middle fraction wa.s collected. MAA was
purified by fractional cryst.allization following the
method of Paxton-. Water used was doubly distilled
and. boiled. for 1 hr and coc,led in an atmosphere of
purified nitrogen before e~lch experiment.
Polymerization was carried out with sodium
acetate (0·5.1\1) as electrolyte in a conventional elec-
trolytic cell with platinum electrodes. A constant
current of 50 mA was allowed to pass through the
cell. The conver~io:ns were kept below 5%. The
products were precipitated in ~ 20 volumes of acetone
washed several times in dry acetone and dried. The
copolymers were purified by reprecipitation from
aqueous solutions and the i'inal products dried in V~().
The composition of the copolymer was determined
fro~ ~arboxyl ~roup anqJysis applying. re .verse dye
partition technique" (RDP} and used di.sulfine blue
(VN 150) as the dye.
The electrochemical in~tiation method was adopted
for the preparation of copolyme .•.•.s of AM with AA
or MAA under limiting condivions where the concen-
tration of AM (M1) was much higher than that of AA
or.MAA.(M2)· II?- an att:e;ropt t? prepare a copolymer
using higher acid concentration in the feed it
was observed that t.he rate of polymerization was
extremely slow and also the resulting copolymer
became in:;;oluble i:a water when the (MAA) exceeded
10%. ThIS led. us to carry out experiments under
limiting corxditions and to calculate the reactivity
ratios Iolbowing approximation methods, Results
of the copolymer composition by the application of
RDP 'technique are presented in Table 1. The plot
of ',lv.f2/21.f1)polymer versus (J112/M1)feed is linear passing
\hrough the ori~in (e.xcept scattering of a few points),
the slope of which grve the reciprocal of r1 (Fig. 1)5.
TABLE 1 - DETERMINATIONOF r, VALUE IN THE
COPOLYMERIZATIONOF AM(M,) WITH AA OR MAA(M.)
UNDER DIFFERENT CONDITIONS
Condition of M. Y, Ref.
copolymerization
Electrochemical in i- AA 1-54 Presenttiation work[Electrolyte, NaOAc
(0'5M), temp. =
30°C]
do MAA 1-17 doThermal initiation AA 0'48±0'06 5[0'5% K.S.08; temp. to 1'32±0'12= 600J (at differen t PH)
Redox initiation
[(K.S.08+KHS03) ; AA 0'60 7temp. = 25°J
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Binuclear Cu(II) & Ni(II) Chelates of
Tetradentate Schift Bases Derived from
3-FormylsaUcyUc Acid & 1,2-Diamlnopropane
& 1,2-Diamino-2-Methylpropanex
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Fig. 1 - Determination ,of«~lymer composition and '1
values [(1) = ~-~A; (2) = AM-MAA]
It is known5that the colnposition of the copolymer
coat~· AMand AA carl. be controlled by varying
pH. Thb '1' 'value in:cre~s from 0·48± 0·06 to
1·32±o-12~enthe pH is:varied from 2·17 to 6·25.
At low PH '\'~ues AM is l)resent in its protonated
form which call!S'.es the-reactivity to be low whereas
at high pH valuesebe reactivity of AA is decreased
when it dissociates to' ..fonrlthe acrylate anion. In
these extreme cases the~t~. em. 1,' s, a binary copoly-
merization of AA and ~onated AM or AM and
acrylate anion respectively: In the present case,
the PH of the medium is inittally high (above 5·5
with the maximum acid concentration used) and
as the system undergoes electrolysis, the pH value
goes further to the alkaline side tiibove 7) within
a very short ,period. The experimenr.al '1 va~ue
(1,54) thus obtained is practically for. alkalme
conditions and is in tune with the earlier ~york5.
The value of '1 in AM-MAsystem is fouod to
be lower than that in AM-A system. .SiIili.'.u
observation was made by Palit et at.6• It is known
that the order of monomer reactivities corresponds
to the order of increased resonance stabilization by
the particular substituents of the radical formed from
the monomer. Thus the methyl substituent in MAA
would be expected to show a higher reactivity than
AAin copolymerization reaction and correspondingly
a lower value of'1 is expected in our present system.
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SoUd binuclear Cu(lI) and Ni(lI) chelates of tetra-
dentate Schiff bases derived from 3-formylsaUcyUc
acid (3FSA) and 1,2-diaminopropane (DAP) and 1,2-
diamino-2-methylpropane (DAMP) have been prepared.
These react further with alkaU and alkaUne earth metal
ions to &lve the correspondina alkaU or alkaUne earth
derivatives. Only the Li and Na complexes are ionic
in nature. The binuclear Cu(U) or Ni(U) chelates of
Ma(lI) are soluble in methyl alcohol but the remaJnin~
binuclear chelates are insoluble in most of the common
solvents. While the Ni(lI) chelates are dimaanetic~
Cu(lI) chelates have magnetic moments around 2·0 BM.
COPPER (H), Ni(lI) or Zn(lI) complexes of
tetradentate Schiff bases (TSB) derived from
salicylaldehyde or o-hydroxyacetophenone readily
react further! with metal halides, M'X [M' = Cu(II}
or Zn(II)] or metal perchlorates M'(CIO.)n[M'=
Cu(lI), Ni(H), Co(H), Fe(II), Al(IH), Mg(II), Ca(H),
Sr(lI) , Na(I), Zn(II) or Ag(I)] to form the bi- or
tri-nuclear complexes of the types [(MTSB)M'X\I]or
[M'(MTSB)2(CI04),,]·
Some binuclear complexes of TSB derived from
3-fonnylsalicylicacid and some amines have been syn-
thesized by Poddar=,and Phillips and Cunningham",
A few mono- and binuclear complexes of Cu(II}
and Ni(II) with the tetradentate Schiff bases (I)
derived from 3-formylsalicylic acid (3-FSA) and
1,2-diaminopropane(DAP)and 1,2-diamino-2-methyl-
propane (DAMP) have now been prepared.
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*The work reported in this note was carried out at the
School of Chemistry, University of New South \Vales, Sydney.
Australia.
